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(57)Abstract: 

PURPOSE: To improve an efficiency and a 
cycle durability by using a motor to be driven 
by a power source having a fuel battery and an 
electric double layer capacitor as a power 
source. 

CONSTITUTION: DC currents discharged from 
a fuel battery 3 and an electric double layer 
X capacitor 4 are respectively converted to ACs 
n via DC/AC converters 5a, 5b, suitably 

frequency-converted by an inverter 7 of next 
stage, and supplied to a motor 2 for driving 
drive wheels 1 . Discharging at the time of a 
high load such as starting, accelerating and at 
an ascent slope of a vehicle and quick 
large-current discharging at regenerative braking are shared at electric double layer 
capacitor 4 having large power density, almost no current limit at the times of charging 
and discharging, excellent low temperature charging/ discharging characteristics and 
remarkably excellent charging and discharging cycle durabilities. The motor drive at 
the time of low load is shared at the battery 3. Thus, an energy efficiency, traveling 
performance and the cycle durability are improved. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 

the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]An electromobile making into the source of power a motor which has a power 
supply section which consists of a fuel cell and an electric double layer capacitor, and 
is driven by the power supply section. 

[Claim 2]An electromobile making into the source of power a motor which has a power 
supply section containing a fuel cell, an electric double layer capacitor, and a 
rechargeable battery, and is driven by the power supply section. 

[Claim 3]The electromobile according to claim 1 provided with a motor control means 
which charges the above-mentioned electric double layer capacitor with regenerative 
power by slowdown torque. 

[Claim 4]The electromobile according to claim 2 provided with a motor control means 
which charges the above-mentioned electric double layer capacitor and the 
above-mentioned rechargeable battery with regenerative power by slowdown torque. 
[Claim 5]When charge voltages of the above-mentioned electric double layer 
capacitor are lower than prescribed voltage, The electromobile according to claim 1 or 
3 provided with a mechanism in which the above-mentioned motor is driven with a 
power supply of the electric double layer capacitor and/or the above-mentioned fuel 
cell when charging current is supplied to the above-mentioned electric double layer 
capacitor from the above-mentioned fuel cell and voltage of the above-mentioned 
electric double layer capacitor rises from prescribed voltage. 
[Claim 6]When charge voltages of the above-mentioned electric double layer 
capacitor are lower than prescribed voltage, When charging current is supplied to the 
above-mentioned electric double layer capacitor from the above-mentioned fuel cell 
and voltage of the above-mentioned electric double layer capacitor rises from 
prescribed voltage, The electromobile according to claim 2 or 4 provided with a 
mechanism charged until voltage of the rechargeable battery reaches specified 
voltage to the above-mentioned rechargeable battery from the above-mentioned 
electric double layer capacitor and/or the above-mentioned fuel cell. 
[Claim 7]An electromobile given in any 1 paragraph of claims 1-6 which are the 
polymers solid electrolyte fuel cells with which the above-mentioned fuel cell 
operates below 1 20 **. 

[Claim 8]The electromobile according to claim 7 which is equipped with a heater to 
which temperature up of the above-mentioned fuel cell is carried out quickly and to 
which electric power to the heater is supplied by discharge of the above-mentioned 
electric double layer capacitor. 

[Claim 9]An electromobile given in any 1 paragraph of claims 1~8 by which an 
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electrolysis solution of a nonaqueous solution system is used for the 
above-mentioned electric double layer capacitor. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an electromobile, and if it says in more 

detail, it relates to the electromobile driven mainly with a fuel cell. 

[0002] 

[Description of the Prior Art]Although the electromobile attracts attention as an 
eco-friendly car, the method which uses the charged rechargeable battery as a power 
supply, and drives a motor by discharge of the rechargeable battery is in use in the 
conventional electromobile. It is necessary to charge from external DC power supply 
in a predetermined cycle according to the consuming conditions or, and the 
rechargeable battery needs to charge a mounted solar cell as a power supply. 
[0003]These days, a fuel cell and a rechargeable battery are carried and the 
electromobile which drives a motor by it is also being developed. Namely, it has the 
fuel cell 3 and the rechargeable battery 20 as a power supply as shown in drawing 8 , A 
direct current acquired from them is changed into exchange by the DC-AC 
converters 5a and 5b, respectively, the frequency is suitably changed with the 
inverter 7, and he operates the motor 2, and is trying to drive the wheels 1 and 1. 
[0004]In this case, as the rechargeable battery 20, a lead storage battery, a nickel-Cd 
cell, a Ni-H battery, a Na~S cell, and a nickel-Zn cell are examined, and the lead 
storage battery and the nickel-Cd cell are mainly used. Direct current power is 
obtained from the fuel cell 3 by the fuel cell's 3 using methanol as fuel, changing the 
methanol into hydrogen gas with the methanol-reforming machine 9 from the 
methanol tank 8, and pouring the hydrogen gas with prescribed temperature. 
[0005]About the actual condition of an electromobile, 55-58th pages of "Electrics 
Association magazine" July, Heisei 5 item, 20~45th pages of "motor fan" September, 
1992 item, and "SAEtechnicalpaper series" SAE-9301 1 (U.S.) etc. has description. 
According to it, using 15 nickel-Cd rechargeable batteries of 150AH, it is reported for 
10 hours that the mileage in charge is 160 km, and it is reported. [ top speed ] [ 85 
km/h ] 

[0006]About use to the electromobile of a fuel cell, 48~52nd pages of "clean energy" 
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May, 1993 item and "US DOE Report" LA-UR-93-728 (U.S.) etc. has description. 
Although a fuel cell electric vehicle is still a developmental stage, the system which 
drives a motor is made foundations by the power supply which combined the fuel cell 
and the rechargeable battery. 

[0007]In the actual condition, two kinds, a phosphoric acid type (PAFC) and a 
solid-polymer-membrane type (PEFC), are in the shortest distance to utilization as a 
fuel cell for mount. As fuel, hydrogen gas by refining of fuel, such as liquefied hydrogen, 
hydrogen stored in the hydrogen storing metal alloy, and methanol, etc. are used 
abundantly. Compared with the complicatedness of charge of the conventional 
electromobile only using a rechargeable battery, since a fuel cell is simple for supply of 
fuel, it is attractive. 

[0008]On the other hand, about use of the electric double layer capacitor to an 
electromobile, the electromobile as shown in drawing 9 is proposed by JP,4-26304,A, 
for example, and it is considered as the drive system by the power supply section 
which used together the electric double layer capacitor 4 and the rechargeable 
battery 20 at drawing 9 . 
[0009] 

[Problem(s) to be Solved by the Inventionjln the electromobile using a rechargeable 
battery, the power density of a rechargeable battery is low, and in order to correspond 
to the high current at the time of motor start, weight of a rechargeable battery must 
be enlarged. Since the output in 0 ** or less with a short charge~and-discharge cycle 
life is low, the issue of some, like charge is complicated and there is which charge with 
a narrow category temperature range takes a longtime and which should be solved 
occurs. 

[0010]Since a rechargeable battery cannot respond to high current charge when 
charging the electric power by regenerative braking at a rechargeable battery, the 
regeneration electrical energy is transformed into thermal energy with the electrical 
resistor, and there is a problem that the capacity factor of the kinetic energy of 
vehicles is low. 

[001 1]Even though it uses a rechargeable battery and a fuel cell together to an 
electromobile, power density is low similarly, and in order to make it correspond to the 
high current at the time of the motor start, weight of a fuel cell or a rechargeable 
battery must be enlarged. The issue which should solve that the capacity factor of 
regeneration electrical energy with a narrow category temperature range with a low 
output in 0 ** or less with a short charge~and~discharge cycle life is low etc. still 
occurs. 
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[0012]The purpose of this invention is to provide the electromobile provided with the 
cycle durability good power supply system solve these technical problems, and it is 
efficient, and good [ convenience ]. 
[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an 
electromobile of this invention has a power supply section which consists of a fuel cell 
and an electric double layer capacitor, and is characterized by making into the source 
of power a motor driven by the power supply section. 

[0014]The purpose of describing this invention above is attained also by adding a 
rechargeable battery to the above-mentioned power supply section further. 
[0015]Also in which case, it is preferred to have a motor control means which charges 
an electric double layer capacitor and/or a rechargeable battery with regenerative 
power by slowdown torque. 

[0016]When charge voltages of an electric double layer capacitor are lower than 
prescribed voltage, When charging current is supplied to an electric double layer 
capacitor from a fuel cell and voltage of an electric double layer capacitor rises from 
prescribed voltage, it is good to make it drive a motor with a power supply of an 
electric double layer capacitor and/or a fuel cell. 

[0017]Have a rechargeable battery, and when charge voltages of an electric double 
layer capacitor are lower than prescribed voltage, When charging current is supplied 
to an electric double layer capacitor from a fuel cell and voltage of an electric double 
layer capacitor rises from prescribed voltage, it is good to make it charge until voltage 
of the rechargeable battery reaches specified voltage from an electric double layer 
capacitor and/or a fuel cell to a rechargeable battery. 

[001 8]Compared with an electromobile with which an electromobile of this invention 
makes the conventional rechargeable battery the main energy source since the main 
energy source is a fuel cell, capacity thru/or a size of a rechargeable battery is 
remarkably small, and ends. Since a rechargeable battery has an effect complemented 
when charging capacity of an electric double layer capacitor runs short, both traveling 
performance and energy efficiency improve. 

[001 9]Charging an electric double layer capacitor by constant current to prescribed 
voltage in this invention prevents overcharge of an electric double layer capacitor, an 
over-current, and excess voltage, and reservation of the safety of an electric double 
layer capacitor and long term durability has an effect. Charging a rechargeable battery, 
controlling until it reaches prescribed voltage also has a desirable effect, in order to 
secure the safety of a rechargeable battery, and charge-and-discharge cycle 
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durability. 

[0020]A fuel cell is used, for example with a polymers solid electrolyte fuel cell in a 
20-120 ** temperature region, in order to enlarge discharge current generally. In a 
phosphoric acid fuel cell, it is used in a 300-400 ** temperature region. For this 
reason, in advance of use of these fuel cells, a cell is preheated mostly. In order to 
preheat a cell promptly to a prescribed temperature region, it is good to send a high 
current through an electric heating heater, therefore to use electric power by 
discharge of an electric double layer capacitor. 

[0021]It is preferred to use a polymers solid electrolyte fuel cell which operates below 
1 20 ** for a fuel cell in respect of power density, the ease of start up, stability, etc. 
Especially desirable operating temperature of this fuel cell is 30-90 **. 
[0022]A fuel cell with sufficient efficiency of regular discharge with low loading shares 
a motor drive at the time of low loading with an electromobile in this invention, On the 
other hand, an electric double layer capacitor shares discharge with heavy loads, such 
as start of vehicles, acceleration, and an uphill, and rapid high current charge by 
regenerative braking, a rechargeable battery is added to this system still more 
preferably, and energy efficiency is made to improve. 

[0023]As a solid polymer electrolyte, a perfluoro sulfonic acid film of proton 
conductivity, for example, a FUREMION film by Asahi Glass Co., Ltd., etc., (trade 
name) is used. Although energy efficiency of a fuel cell is theoretically good, since a 
load change, a temperature change, and the low-temperature characteristic have a 
difficulty, If it complements with an electric double layer capacitor which has the 
feature which was excellent in a load change, a temperature change, and the 
low-temperature characteristic in these points, a power supply system for the new 
electromobile which is easy to drive with sufficient energy efficiency can be obtained. 
[0024]A desirable electric double layer capacitor used for an electromobile of this 
invention uses as an element what impregnated with an electrolysis solution on both 
sides of a separator between activated carbon electrodes of a couple, it laminates it, 
carrying out electrical connection of this element in series, and attains 
high-tension-ization of a capacitor. 

[0025]While enlarging area of an activated carbon electrode of a capacitor, it is 
preferred to laminate or wind and to attain large scale-ization of a capacitor, carrying 
out electrical connection of the element in parallel. 

[0026]A sheet shaped or a molding concurrent-sintering plate which consists of 
activated carbon powder, an activated carbon fiber, a conductive substance, a binder, 
etc. preferably is used for an activated carbon electrode. Carbon black, Ketchen black, 
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ruthenium oxide, aluminum textiles, nickel, and stainless steel are preferably used for a 
conductive substance. 

[0027]an electrolysis solution — both a nonaqueous solution system and an aqueous 
solution system — although, although it can be used, Since withstand voltage of an 
element is raised to 2.5V-3.0V and can use a metallic foil of low resistance for a 
charge collector thinly if a nonaqueous solution system electrolysis solution is used, it 
is desirable at a point which can perform a miniaturization of an electric double layer 
capacitor, low-resistance-izing, and high energy-ization. 

[0028]Since withstand voltage of an element using an aqueous solution system 
electrolysis solution is 0.8-1.0V, it is preferred to laminate at least five elements in 
series (connection), to carry out voltage of unit capacitors more than 5V, and to use. 
It is preferred to arrange the electric capacity 500-30000F, the rated voltage 2.5-20V, 
and the following [ direct-current internal resistance 25mohm ] in unit capacitors 
used for an electromobile of this invention in series and in parallel, and to use them for 
them. [ two or more ] 
[0029] 

[Function]In this invention, since the electric double layer capacitor which power 
density is large, and there is almost no current limiting at the time of charge and 
discharge, and is moreover excellent in a low-temperature charging and discharging 
characteristic and in which charge~and~discharge cycle durability is remarkably 
excellent is used for a power supply section combining a fuel cell, a notably good 
electromobile is obtained for traveling performance. 
[0030] 

[Example]Hereafter, although an example explains the electromobile of this invention 
concretely, this invention is not limited at all by these examples. 
[0031]First, the 1st example is described, referring to drawing 1 . This electromobile 
equips that power supply section with the fuel cell 3 and the electric double layer 
capacitor 4. A direct current discharged from the fuel cell 3 and the electric double 
layer capacitor 4 is changed into exchange via the DC/AC converters 5a and 5b, 
respectively, and frequency conversion is suitably carried out with the inverter 7 of 
the next step, and it is supplied to the motor 2 which drives the driving wheels 1 and 1. 
[0032]The methanol which the fuel cell 3 uses as fuel is changed into hydrogen gas 
with the methanol-reforming machine 9 from the methanol tank 8, and is supplied to 
the fuel cell 3. Although not illustrated, in the fuel cell 3, the zygote of an electrode 
and a film which made both sides of the perfluoro sulfonic acid film (the FUREMION 
film by Asahi Glass Co., Ltd. and 100 micrometers in thickness) support a platinum 
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system electrode catalyst is provided. 

Direct current power is obtained by supplying the hydrogen gas obtained by refining of 
the air which was about 80 at the both sides of the zygote of the electrode and film, 
respectively, and methanol. 

In this example, fuel cell elements were connected to 60-piece series, for example, 
and the voltage of 56V has been obtained. 

[0033]The following were used for the electric double layer capacitor 4. First, the 
organic solvent was made to distribute uniformly 82 % of the weight of activated 
carbon powder (specific surface area 1800m 2 /g, mean particle diameter of 3 
micrometers), 8 % of the weight of Ketchen black, and 10 % of the weight of 
fluoro-resin binders, and it was considered as the slurry. 

[0034]Both sides of 50-micrometer-thick aluminum etching foil (10-cm width, 100~m 
length) were coated with this activated carbon slurry by dip coating. In advance of 
coating, some aluminum etching foil was masked beforehand. 
[0035]Many electrode bodies which have collecting terminals with masking which 
dried the coated slurry at 1 20 ** for 3 hours, and the activated carbon electrode was 
made to adhere to the size of 10 cm x 10 cm, and have been projected in the corner 
were started. The terminal of aluminum was joined to the collecting-terminals portion 
which removed masking with caulking. 

[0036]And the collecting terminals which use as a capacitor element what the 
electrode plate with collecting terminals was made to counter via the separator which 
consists of hemp of Manila, and was laminated, and connect the collecting terminals 
used as an anode with both 50 sheets, and serve as a negative electrode similarly 
were connected with both 50 sheets, and vacuum drying of the layered product was 
carried out at 1 30 **. 

[0037]Subsequently, the layered product was stored in the square-shaped 
polypropylene case, tetraethyl phosphonium tetrafluoroborate was dissolved in 
propylene carbonate liquid, and the electric double layer capacitor was obtained by 
being impregnated and sealing the electrolysis solution made into the concentration of 
1 mol/l. 

[0038]This capacitor is rating 2.8V and 1000F and internal direct-current-resistance 
3mohm, and connected the thing linked to 20-piece series to 15~set parallel. The 
voltage of a stack is used in the rating 56V. The structure of this mass electric double 
layer capacitor is shown in drawing 2 , and the lamination situation of that electrode 
body is shown in drawing 3. 

[0039]According to this, what countered the anode 10 and the negative electrode 1 1 
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via the separator 15 is laminated. Each anode 10 and each negative electrode 11 are 
pulled out via the lead terminals 12 and 12, respectively, and are connected to the 
terminals 13 and 14. Eventually, this electrode body is stored in the case 16, and is 
sealed by the top cover 1 7. 

[0040]Next, the 2nd example of this invention is described based on drawing 4 . 
Although it has the fuel cell 3 and the electric double layer capacitor 4 as a power 
supply section like Example 1, in addition to it, in this electromobile, the rechargeable 
battery 20 is incorporated as a power supply for a complement. 
[0041 ]The 3rd example of this invention is shown in drawing 5 . Although the 
fundamental composition of this 3rd example is the same as Example 1, he is trying to 
supply that electric power from the electric double layer capacitor 4 to the heater 6 
for heating which preheats the fuel cell 3 at 80 ** from a room temperature. 
[0042]The 4th example of this invention is shown in drawing 6. Although the power 
supply section of this electromobile is equipped with the fuel cell 3 and the electric 
double layer capacitor 4 in this example, a direct-current motor is used for the motor 
2 for a wheel drive, and the electric double layer capacitor 4 is connected to the 
motor 2 via the motor control circuit 27. In this example, it has the current control 
circuit 26 which supervises voltage \^ between terminals of the electric double layer 
capacitor 4. 

[0043]When voltage V 1 between terminals of the electric double layer capacitor 4 is 
lower than predetermined voltage set value V 2 impressed to the motor control circuit 
27, the current control circuit 26, the current detection machine 24 — ^ — the 
switching element 21 is made one so that constant current may be detected, and the 
electric double layer capacitor 4 is made to charge by the constant current ^ from the 
fuel cell 3 

[0044]If the electric double layer capacitor 4 reaches prescribed voltage by this 
charge, the motor 2 will be started by discharge of the electric double layer capacitor 
4. If the motor 2 starts a slowdown during a high velocity revolution, the regenerative 
power will be charged by the electric double layer capacitor 4. By operating voltage 
set value V 2 and making it low, a regular run is provided mainly with the electric power 
of the fuel cell 3. The current flowing-back circuit is constituted by the diodes 22 and 
23 and the reactor 25 so that the above-mentioned current ^ may be kept constant. 
[0045]The 5th example of this invention is shown in drawing 7 . Although the 5th 
example is the same as the 4th example of the above fundamentally, the rechargeable 
battery 20 is additionally connected to the power supply section as a power supply for 
a complement. 
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[0046]The voltage controller 38 which compares voltage V 1 between terminals of the 
electric double layer capacitor 4 with voltage V 3 between terminals of the 
rechargeable battery 20 in the 5th example, The switching element 28 which turns on 
and off the charging current from the electric double layer capacitor 4 to the 
rechargeable battery 20, The switching element 29 which turns on and off the charging 
current from the rechargeable battery 20 to the electric double layer capacitor 4 on 
the contrary, The current detection machine 35 which detects the charging current, 
and the current control circuits 36 and 37 which control each switching elements 28 
and 29 so that the charging current becomes fixed are formed. 

[0047]The diodes 31 and 33 for a bypass which make the current direction reverse are 
connected to each switching elements 28 and 29 in parallel, respectively. 
Among the switching elements 28 and 29, the diodes 30 and 32 and the reactor 34 
which constitute the current flowing-back circuit for keeping the above-mentioned 
charging current constant are formed. 

[0048]When voltage V 1 between terminals of the electric double layer capacitor 4 is 
lower than prescribed voltage V 2 impressed to the motor control circuit 27, the 
current control circuit 26, the current detection machine 24 — ^ — the switching 
element 21 is made one so that constant current may be detected, and the electric 
double layer capacitor 4 is made to charge by the constant current ^ from the fuel cell 
3 

[0049]When the electric double layer capacitor 4 reaches prescribed voltage, by this 
charge when voltage V 3 of the rechargeable battery 20 is lower than prescribed 
voltage, The switching element 28 is considered as one by the current control circuit 
36, and predetermined charging current I 3 is supplied to the rechargeable battery 20 
based on a signal with the current detection machine 35 via the switching element 28 
and the diode 33 from the electric double layer capacitor 4. 

[0050]When voltage \^ between terminals of the electric double layer capacitor 4 is 
lower than voltage V 3 of the rechargeable battery 20, The switching element 29 is 
considered as one by the current control circuit 37, Based on a signal with the current 
detection machine 35, the predetermined charging current 12 is supplied to the 
electric double layer capacitor 4 via the switching element 29 and the diode 31 from 
the rechargeable battery 20, and after it does in this way and the electric double layer 
capacitor 4 is charged by prescribed voltage, the motor 2 drives. 
[0051] 

[Effect of the Invention]As explained above, the following effects are done so in the 



11 



JP 07-264715 



electromobiie of this invention. Namely, the electric double layer capacitor which 
power density is large, and there is almost no current limiting at the time of charge 
and discharge, and is moreover excellent in a low-temperature charging and 
discharging characteristic and in which charge-and-discharge cycle durability is 
remarkably excellent, The efficiency of regular discharge with low loading combining a 
good fuel cell Start of vehicles, By making the discharge in the time of heavy loads, 
such as acceleration and an uphill, and the rapid high current charge by regenerative 
braking share with an electric double layer capacitor, and having made it make the 
motor drive at the time of low loading share with a fuel cell, traveling performance is 
excellent in high energy efficiency, and, moreover, a cycle durability good 
electromobiie is provided. 

[0052]When a rechargeable battery is combined in addition to an electric double layer 
capacitor and a fuel cell and the charging capacity of an electric double layer 
capacitor runs short, improvement in much more traveling performance and energy 
efficiency is achieved by having complemented charging current from this 
rechargeable battery. In this case, since it is considered as the main energy source 
and the fuel cell, the capacity and the size of a rechargeable battery which load the 
conventional rechargeable battery compared with the electromobiie made into the 
main energy source will be remarkably small, and will end. 

[0053]In charging an electric double layer capacitor with a fuel cell or a rechargeable 
battery, by seting the charging current constant, overcharge of an electric double 
layer capacitor, an over-current, and excess voltage are prevented, and the effect 
that the safety and long term durability are securable etc. is done so. 



[Translation done.] 
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Lfc««ffl^J;aJEft^i: $ttT^6 a 
[0 0 0 9] 
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m%m&m~t&, jtmmwM-v&z, ^m^ow 
«> . * <?> m ^ /u & mm&tjimxm^ * ^ ^ 

[0 0 11] -*Wfet*»WfifcSr««a»*jc«ffl 

[0 0 12] #3SW<7>Btott, rtbfe<7)BHHSr«¥«:L, 
WK x ^ a £ffl x fc«* a i« 

[0013] 

[0 0 14] ±e«JS«p»rSfoic:zufc«?ibS:Spx.sr t 

[0015] ^Tjx<D»^;i:m^Tfc, WMYjW\z-& 
£ m&M*} \z J: y> 'BMr.ffii ^ -y ^ *s9 *5 J: tf/* 

[0016] tmi^t^^^^^iiff^ 30 
/ n ^ ^ jits Sr w#& l , t^z m n ^t^^^i 

[0017] £ z:^a«i^{s^Tv^T®M^.aji 

St ~ fiil * * / * * co mi± FJf a£SHE J: 9 ±# LfcH#t£ 
[0018] *5SM<7?«^i»4itt, zfc^^i^-M^ 

[0019] *B^^^v^Tm^r.ail^-^/Ni/^^gFr 



[0020] < 

H3 0 0-4 0 0°C(DUJ^m^m^^hth^ o ~<Dfc#>, 

[0021] mnmmi^n 1 2 o o cj^TT^ai-^iS^ 

LV^ibiafl[tt3 0 — 9 0°CTfc5o 
[0 0 2 2] **Wtil*5*tS«fitSill*:"Cttx fiAffifC 

[0 0 2 3] i«5>^Sf$*fi?W^ LTJi, h ^^'B 

ll^^r^v'^ti^t^fl ^ ^ — * A V \ 
iSfe L^i~v N$ffc i ib*:^/c (DmUi/x ^ A 

[0024] *38K^«^g»*:^ffiffiSix5»*LV^ 

* T- * f c ««tS3tt b o off jf Lt^rt^^^I 
[0 0 2 5] Sfc, ^^/^^^^^tt^mS^iSffl^r^ 

[0 0 2 6] «H4ft««^l4, b< 

[0 0 2 7] «*f«^fl N ^Tk^^tectt^**^^ 
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[0 0 2 8] 7K*S«*«*P«S:fflVNfc*-?<D|»«JBEtt 

o. 8 — 1. o v-efcs^t?, £ t s^SrE?!! 

S^ffi^^^^^tt, §1^15 0 0-3 0 0 0 0 
F, j£*fr*flE2. 5 — 2 0V, ISW«2 5mQH 
T^)t)^) S:«*Mfi* E?!l*3 ,); XfM.Fi «E?fJ LTJf V>£(£> 

[0 0 2 9] 

SSlf ^ ^ t < f ^ § tin 

[0 0 3 0] 

[%ttM] «T\ **W<0*«a»*Sr*lfc«K:«toT 

[0 0 3 1 ] £T> ll^#lL^^liI«^ 
13 £^a^fiS^^>^4^&«£TV^ 0 f^tt 
**LmD C / A C 3 y/<-^ 5 a , 5b^ 

[0032] mnmrn s t>mn 1 -tz * 9 j -/-wi, * 
mm^m&£$±m7 u ^ *>m, i o o ^ m> <t> 

[0 0 3 3] Itlli^t^> / ^4(:it UT<Di^(D 
&m^fc 0 Si*. ?&I4«»* (Jfc*ffi«l 8 0 0m 2 / 
g, 5p*Sffiffi3 Aim) 8 211%, ^'7fxyy7^ 
8 li'Wo J;tf7s/ ItfJJif / W V ^ - 1 0 

[0 0 3 4] ^ 60ffliS>; 7 y -^i-^ 5 0 /2 m(D7^ 
^^i^^V^fg (lOcmi, lOOml^) CO 



[0 0 3 5] =2— r >f y — Sr 1 2 0°CX? 

3 RSMttsiu mw%mm& locmxioc m6o^± 
10 [oo36R lt, mm^T(D^tzmmm*^~7 

[0 0 3 7] <fc\,^X\ mmfc&i§W2<Dtfl)7 > ti¥'u^sr 
ptKix- h^r^n tv^^- h?fcfc:*fl¥U 1^ 

20 [0 0 3 8] ^<D*^s<i/?fefe3$r2. 8 V, 10 00 
t>60^1 5*£M^J^ffi^L/c 0 ^^^^60||J±ll^t#5 

[0 0 3 9] ^tlia?)^ IE«1 0 fcAffil 1 i:£ri? 

#iEffi 10^ 1 1 te^frl^th !J — Kffi-f 12,1 

2*^LT3l#ffiUB-T-l 3, 1 4^gj»StbTV^o 
so X 1 6^f-xR»$tL, ...hit 

1 «9fl5EBSHS 0 

[0 0 4 0] ZfcK, ^BPJ60^2H*W^B]4^S^V^ 
[0 0 4 1 ] g} 5 ^«^^6DfS 3 ^Jfe^^^^tLTV^ 

[oo4 2] ia6»dtt*asK^4iia^j*5^st l/ xv^ 
So r^^y^iir(7)m^ssj*^ms$i5^B*4**3 1 

cd^-^ 2^^i:E^^^^fflv^^>^^ > IrPE— * 2^^ 

^e— ^ffiy«fia»2 7^itit-M^t^>'^ 4^ 

so [0 0 4 3] llrll^t^^y 7 4^S^Mffl;J3EV i 
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[0044] z<D3EmK£*) s mm* 4 

S*T?ffi^6o ft*5> ^t-K2 2 N 2 3$o£X$}) 
[0 0 4 5] IH7^^^iK^^5^JE#iJ^SttTV^ 

So m 5 -Less 4 hjs^j £ ra«t?fca 

[0046] f§ 5 ^y&$i-c«. B^nfiJB^-Y'*^ 4 

^«S^ra«ffi V 1 > -#c«l& 2 0 0>jjg^[B«JEE V 3 i £ 20 

^4j5^zsii2 0— ^SilS^yt7t5^^ 
>7fy^W2 8h K^zftil2o^blt~i 

2 8, 2 9 ^$Mt5l«^ y h n -^[b]K 3 6 , 3 7 
[0 0 4 7] <Cfc\ #^y^*f2 8, 2 9K 

1, 3 3 3&s*^^?iiteKej|*SJxr*3i9 , X 
fW^/^^)lli^0JS^Mt5^V^ K3 

[0 0 4 8] tt^S— M*^'*^* 4 «^Kti±V 1 
ds-=e— ^«U»le]B& 2 7^PPJqSttSBIf^«JEV2 £<9ffi; 

hp— /naK2 6tt, asttfemss 2 4 -<? 

h ft5 — S«*^tfettlSix5J: 5 

i^tyiat, ^m»3a>b^<*>— 5&*jfci 1 x*m 

*ltl^t^^ 4 ^^m^-ti-S 0 40 

[0049] r<7>*«fci:o, Sii^-v^^ 4 

-\>^>* 4 J: 5 |^*^ ry^^*FP2 8 ^V^- K3 

3 ^^LT®^ttffi^3 5^«t5fi^S<3V^gffe<7) 

[0 0 5 0] Sfc, mill t i/^ 4 <7)ffi^ 
HEVi «112 0^1EV3 J: OffiiM^fcte, ittftc 

ha— ;um&§3 7tnJ: «9 ^>-^*^2 9 2*;*- 50 
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Six, 2 0 J; 9 y*f-^if%=t% 9 t 

?4 0r— K3 1 ^Ltftrii^t^^^ 4 f^tiSt 
ittif 3 5^J:5ff-^^S^v^T^^^mm^l 2 2* 

[0 0 5 1 ] 

§ ^ vknnm^- # mm &mnmmi^m $ it 

[0 0 5 2] S^ZlMgdr^^i/^^B^lftf- 

^it^-TS «t 5 bfc r ^ i ^} , J: 19 - H^^Tttfg 

So 

[0 0 5 3 ] Sfe^tt, »ifltL<}r*lft{a 

IIS ^JM^^^ai HM^fiJl -r > ^ 
[HBwM»4Ri] 

[Hi] 1 SllSWS:^-? 

[H2] *38W^«fta»*^«VN6>ix5««-M»* 

[84] *^om^a»j*co^2^tt«^^-r^— ^ 

[0 5] *fi^lISl$^)f Sili*:^-^ 

[8 6] *»wo*Ag«6*a>»4*tt«fc«aiii«s 

[8 7] *?SK<D««gl6*:^5*J6fla|t2:«5[ilK 
80 

[8 8] l^*09^«*g»*^— 

[89] JB2«*W<o«ftS»*:(7>^-— ^Ktb*<75^P 
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